. respond in about 1 week with an increase of about 30% in the number of twin ovulations. Subsequent work, principally in Australia and New Zealand, has confirmed that ewes can respond to short-term changes in protein and energy availability with an increased number of twin ovulations. The following experiment (Radford, Donegan & Scaramuzzi, 1980) days (Oldham, 1980 (Lindsay, 1976) . Not all observers have reported stimulatory responses to energy/protein supplements and it seems probable that ewes in good body condition and/or on a good quality basal ration will not respond to additional feeding. Smith, Jagusch & Farquhar (1981) showed that protein intakes of around 200 g/day produced a maximum increase in ovulation rate with no additional response to further increases in either energy or protein intake (Table 2) The absolute body weight of ewes at mating and the relative rate of change of body weight immediately before mating are also associated with increased multiple ovulation (Coop, 1966 (Fletcher, 1974; Cahill, 1981) . Such responses may well represent an immediate effect of nutrition on the population of small follicles within the ovary.
Time of year
It has been known for many years that ovulation rate varies with time of year (McKenzie & Terrill, 1937; Land, Pelletier, Thimonier & Mauléon, 1973) . This effect has usually been observed in pasture-fed animals and much of the data consequently are confounded with the effects of nutrition and liveweight. However, variations in ovulation rate with time of year have also been observed in pen-fed animals on a constant diet (Radford, 1959; Dun, Ahmed & Morrant, 1960 (Fletcher, Geytenbeek & Allden, 1970) or in adult ewes with very low liveweights (Fletcher, 1971 (Martin & Scaramuzzi, 1983) . The induced ovulation seen in such sheep is accompanied by an increased ovulation rate (Table 3 ). The increased number of multiple ovulations accompanying the 'ram effect' can be exploited if concomitant oestrus is induced by a period of progestagen priming (Robinson, 1954; Reeve & Chamley, 1982; Martin & Scaramuzzi, 1983 ). (Robinson, 1951 ; Gherardi & Lindsay, 1980) , crude extracts of pituitary glands (Moore & Shelton, 1964) , follicle-stimulating hormone (FSH) (Laster, 1973; Wright, Bondioli, Grammer, Kuzan & Menino, 1981; Bondioli & Wright, 1981) (Land, 1976) and the phyto-oestrogen coumestrol (Smith, Jagusch, Brunswick & Kelly, 1979) will depress ovulation rate. This effect is thought to be due to the oestrogens limiting the secretion of gonadotrophins (Land, 1976 , illustrating the rapidity of the response and suggesting a rapid effect on the final stages of follicle growth and development. Active immunization against androstenedione (Scaramuzzi, Davidson & Van Look, 1977) , testosterone, oestrone, oestradiol-17ß (Martensz, 1977; Scaramuzzi, Martensz & Van Look, 1980a; Scaramuzzi, Baird, Clarke, Martensz & Van Look, 1980b; Scaramuzzi, Baird, Martensz, Turnbull & Van Look, 1981b ) and progesterone (Hoskinson, Scaramuzzi, Downing, Hinks & Turnbull, 1982b) have all been reported to increase ovulation rate in sheep. The effects of steroid immunity on ovulation rate may form the basis of methods to increase the lambing rate of commercial flocks Land, Morris, Baxter, Fordyce & Forster, 1982) . (Scaramuzzi, 1979; Martensz et al., 1976; Martensz, Scaramuzzi & Van Look, 1979) . In summary, these results show an increased frequency of pulsatile LH release. The patterns of FSH levels were more variable with decreased levels (androstenedione-immunized), unchanged levels (testosterone-immunized), or increased levels (oestrone-and oestradiol-17ß-immunized) reported. As all of these treatments lead to increases in ovulation rate these data leave a confused picture as to the role of gonadotrophins in regulation of ovulation rate.
Inhibin
Inhibin is a partly characterized peptide produced by the granulosa cells and present in high concentrations in follicular fluid. Inhibin levels have been determined in the cytosol fraction of whole ovary homogenates from Booroola and control ewes (Cummins, O'Shea, Bindon, Lee & Findlay, 1983) . These measures indicate that the Booroola ewe has a lower content of inhibin in its ovaries. Taken together with the known effects of bovine follicular fluid in delaying ovulation in the ewe (Cummins, Bindon, O'Shea & Piper, 1980) the findings suggest that inhibin may be involved in regulating ovulation rate. When Merino ewes were immunized against a purified preparation of bovine follicular inhibin (O'Shea, Cummins, ovulation rates were increased. All of these data therefore suggest that inhibin is in some way involved in the regulation of ovulation rate, and that the inhibin-immune ewe has deregulated her follicle maturation processes and hence ovulation rate. We know that exogenous inhibin (given as bovine follicular fluid) can depress FSH levels, but not LH levels, in ewes (Findlay, Cummins, O'Shea & Bindon, 1981 ). The question still remains, however, of whether inhibin is acting by controlling FSH levels, as suggested by Goodman, Pickover & Karsch (1981) , or is exerting some direct action on follicles in the ovary.
Conclusions
The data presented in the 3 preceding sections are in agreement with a much larger body of data which has in general failed to find hormonal correlates of ovulation rate (Brien, Baxter, Findlay & Cumming, 1976; Scaramuzzi & Land, 1978; Bindon, Blanc, Pelletier, Terqui & Thimonier, 1979; Haresign, 1981 ; Bindon, Findlay & Piper, 1982) . It can therefore be stated with some confidence that the principal reproductive hormones thought to be involved in the control of ovulation rate are not consistently different in ewes with wide differences in ovulation rate. The widely assumed quantitative role of the reproductive hormones, especially FSH, in regulating ovulation rate must be questioned. The most favoured current explanation is that our methodology for measuring such hormones as oestradiol and FSH are deficient in detecting the probably small differences (ä 10%) needed to change ovulation rate (Brown, 1978) 
Patterns of follicular growth
Whatever it is that regulates ovulation rate must finally be seen in the pattern of follicular growth and maturation. Extensive morphological studies of follicle populations in sheep with genetically determined differences in ovulation rate have been reported (Turnbull, Braden & Mattner, 1977; Turnbull, Mattner, George & Scaramuzzi, 1978; Cahill, Mariana & Mauléon, 1979; Cahill, 1981) . The distribution of follicle populations in Romanov sheep shows them to have increased numbers of antral follicles and decreased numbers of primordial follicles. Likewise the Booroola Merino normally also has a larger number of antral follicles and reduced numbers of primordial follicles (Cahill et al., 1982 Follicle classes, the rapid growth phase and early atresia are defined according to Turnbull et al. ( 1977) .
The patterns of atresia appear to be different in the high-fecundity breeds. Atresia appears earlier (Text- fig. 7 ), and while the total incidence of atresia varies very widely and seems more likely to be related to follicle number (Text- fig. 8 (Scaramuzzi, Turnbull, Downing & Bindon, 1981a) . So Hoskinson, Hinks & Scaramuzzi, 1982a) and to feeding (Allison & , all of which suggest more than one mechanism being involved in the final determination of ovulation rate. Very little is known of the effect of these factors on follicular growth and development and it would appear to be a worthwhile area for further research.
Any model for the regulation of ovulation rate must take account not only of the range of factors which are known to influence it but also the possible range of effects of any one factor.
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